Processing of human choriogonadotropin and its receptors by cultured pig Leydig cells. Role of cyclic AMP and protein synthesis.
We have examined the process by which human choriogonadotropin/luteinizing hormone (hCG/LH) receptors are regulated in cultured porcine Leydig cells. Treatment of Leydig cells with human choriogonadotropin, cholera toxin, forskolin and cyclic 8-bromoAMP (8-BrcAMP) produced a loss of surface receptors without modification of the binding affinity. This negative regulation of the number of receptors mediated by maximal concentrations of hCG was higher than that induced by the other agents. The extent of receptor loss in cells treated with increasing concentrations of hCG was highly correlated with their capacity to stimulate cAMP production. However, there was little correlation between down-regulation and cAMP production of these cells treated by hCG plus forskolin or cholera toxin plus forskolin, where a synergistic cAMP production was obtained. Following exposure of Leydig cells to both hCG and 8-BrcAMP, the surface receptor disappearance began after an initial lag period of about 6-8 h. Thereafter a 50% loss of surface receptor was observed in the next 8-h incubation. Monensin with hCG shortens this lag period before initiation of receptor loss. Kinetic studies with 125I-hCG, in the presence or absence of monensin, showed that the half-life of the receptor-bound hormone complexes at the cell surface was 10.5 h and 8 h respectively. Therefore, the steady state of the surface receptor during the lag phase of 8 h is probably related to recycling of internalized receptors and/or translocation of performed receptors. Cycloheximide and actinomycin D inhibit hCG-mediated and 8-BrcAMP-mediated down-regulation. Cycloheximide lengthens ligand-receptor complexes at the surface by slowing down the rate of internalization (half-life of 20 h), but this mechanism is not enough per se to explain the effect of cycloheximide. Pulses of hCG or 8-BrcAMP for 4 h and 8 h sufficed to induce nearly maximal down-regulation. However, it was possible to attenuate this triggering effect by adding cycloheximide after pulse of the cells. Thus, even after removal of the triggering agent (hCG or 8-BrcAMP), the loss of surface receptor could be triggered by a protein-sensitive signal. Taken as a whole these results indicate that a coordinated interaction is involved in the cell-surface hCG/LH receptor regulation. The apparent steady state of the number of receptors during the first hours of stimulation passed through a reuptake of internalized receptors.(ABSTRACT TRUNCATED AT 400 WORDS)